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(54) METHOD OF OXIDIZING MEMBER TO BE TREATED AND OXIDIZING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of oxidizing 
members to be treated, which can raise both the in-plane 
uniformity of an oxide film and the characteristics of the film 
quality of the oxide film while the oxidizing rate of the oxide 
film is highly maintained to a certain degree. 
SOLUTION: In a method of oxidizing members W to be 
treated for oxidizing the surfaces of the members W to be 
treated set at a prescribed temperature in a treating 
container 8 put under a vacuum atmosphere, the surfaces of 
the members W to be treated are oxidized using hydroxyl 
group active species and oxygen species as the main body of 
a catalyst. As a result, while the oxidizing rate of the oxide 
film is highly maintained to a certain degree, both the in- 
plane uniformity of the oxide film and the characteristics of 
the film quality of the oxide film are raised. 




6M£ ' 



sJg&PJUtjrg maw;:. 



LEGAL STATUS 

[Date of request for examination] 29.08.2002 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3436256 
[Date of registration] 06.06.2003 
[Number of appeal against examiner's decision of 



(i9>H*H4ww (jp) (i2) ^ 4# 1^ $g (a) mmfttm&mmn 

#§82002- 176052 
(P2002-176052A) 

(43)&BB B ¥J5%14*E 6 J121 B (2002. 6.21) 

(51)Inta' F I i-73-K(##) 

HO 1L 21/316 H01L 21/316 S 5 F 0 4 5 

21/31 21/31 E 5 F 0 5 8 



m&ffix. m?m<»m9 ol &u h) 



(2omss# 


#S200 1 - 128350( P2001 - 128350) 


(71) tH£3A 


000219967 


(22)iBf5B 


¥fifcl3*M £25 B (2001. 4. 25) 


(72)5g9!# 


JfcgtSBtKSfcS 5 Tl 3 * 6 <§• 


(31)ffijfc*fcfeffi#^ 


#182000- 133255 (P2000- 133255) 




3lOiC?^K^&iU B3#6^ TBSifc 


(32)«ifeB 


¥fi£l2*P 5H2Q (2000. 5. 2) 








B# (JP) 


(72)$S9I# 


<£H H- 


(31)flE$felfc£3B## 


#S2000- 157005 (P2000- 157005) 




JfOCSRgK38gSTB3#6# TBSifc 


(32)«$fcB 


¥^12^ 5B2GU (2000. 5. 26) 






(33)«5fcfia=^B 


B* (JP) 


(74) ^SA 


100090125 


(31)ffi5feti^3i#^ 


&B52000-295111 (P2000-295111) 






(32)flBte0 


¥fKl2*f 9 n 21 B (2000. 9. 27) 






(33)«5ttfc£38B 


H* (JP) 







(54) [&wo>%m] wm#am.{tJimRTfm<£mm 



(57) [gift] 

[RBI HHtU-h***«Ki«<l»?Ooo. &{fc 




2§. aits** Bias 



(2) 

* » 

1 

c is** 1 ] mmnm^xmM<Dumcc u 3 n/ca 
c m*m 3 ] mmmmmm ^©g j^irfc 

C fS*« 4 ] OTKBf btt £ mflfiilTct* #x OwTie 

aoji^srt icKt-r s « AttB« v meiam 3 tifctt»s 

ftaOiRg««J: 0 feffjeo!B»«WI»W3ti*:fil[B'C* 20 

cm** 5 ] flrfEBfrScD^gttt, jhtkstu 3 nfc^® 

[W#>ae ] fTEBft&DISMM:. Bg 1 0 0 mmUht 

^ct^Min m** 5 1 atsc^att©®^ 

ffi. 30 

iNO, <C0)i5S*61{R3n6 1 -?«±©^^% 
fuifijljtlfetfXttHz iNH 3 tCH, £HC 

t«« £ f ^fi^ 2 Tbs 6 ©t».-r*i*»Kia«©«aaffl 
ffc©ig<fc#ffi„ 

[il&»H8 3 HtjieS3g#fflm©lE'3fi. 1 3 3 P a 

( i t o r r ) mmvihz c t zmmtrzn^m 1 n 

CI»*JM9] «rBB«ffi»H*©E* tt. 6. 7 Pa 40 
(0. 05Torr)~~16. 5Pa(0. 5Tor 

r) (owmft'chhctz'mkt? sft*Ji8fasg©M 

cta*^ i o ] t!rsaB»f!g©as«. 400-1 100 
•c©SESrt-r * 4 c i ;&f$a <t r ^ti^ 1 7>m. 9 ©^ 

[«U8H 1 1 J teteaf^CC^^b^ffi^SgT/cfefcKS 

2.fc«t.©^j#^g:<h. ^5B«yasft«:ftn»-r5/cje)©fta 

«*fR&. MfB&ffigi§rt©3:Hm£K£3li*Tr&K£ 50 



#B82 0 0 2- 1 7 605 2 
2 

ma&t. mrfa*fts^HF«itc®<btt^x*{tti^rsfc«6 
©B^b14#;*PJ&^ <t . c ©^bts^'xfit^i (j^im 
{c^wenr. Mia&asg§rtKjistt#><£«i!&-f s 
fc*©S7ci4^'x«$&^£ 4 c t mt. r z>& 

&a<*©&-fbgSg„ 

im^m 1 2 1 ffiiE»im®mi*mfe<D&$ *mvx *$ 
9 . iutB3tJ#^i2«Hiiissyi!is(t:^Hif^© f 5. *-csa?>j 

BSTctttf* £ «Mfa®a^lf©-^iai«:S»S 3 
ft-Cffl»WK|flJWT«ttEBMfctt#* £ WfeiiTttttfX £ 
*«EfJ:^«:1IHS0A:Ci*1*«i-rSIII*3ll 1 IStt 
©MMSft©S?{b^g. 

cit^i3] Miafln^a«. Mta^btt^xifrr 

taii7tt!fe#X £ ^{CftlSfe-r -5 «£ 5 tc& 3 *VC(,> -5 C £ 

i 4 ] Huia^btt**^ efc&jRttBMbtt*/* ^ 

*i&L/. friaM^x;i/©**xttip«. Biriase?iJ3nfctt 
^^©jR^M^cfc o fcBiT^©iE§f Kvm m 3 n/ctag 
^sci^mi-r^w^i 2ttc\t i 3iais©M 
©fflf*©^bttg. 

©il^ ; l:+^K:m^#S63«:^3*i-cc^c:<t^!if 

ssi^-sis^iii 4iais©»si*©^{b^g <> 

t*sci £ -r sti«3i i 5 fets©MMai*©® 
<b^g c 

X)\,iam l . friaS7ct4^/^«if&««s>ci4**x ^ xn- 

i2S/c«i3 fa*s©te«ia^©^b 
i 8 ] Bfria^bt4**x ^xjuimiajgTctt** 

x^X;l/©rt. ^«c< £fe(,»rn^-^(i. 2^HiWL> 
rtJO. H5f22^igE©^yX;U©S^ajntt v B(fia 
t**aa»©iR^^iS©±*gffl»J i T«HW £ cc ^4a-?n{ig 

{csa«8©*S[toa*©®fbiia. 

0£N0 2 £*)Zs:Zmfrfi>mVl2tiZ loJU±©^/X 
ffriajlTctttfXtiHa iNH, «tCH« <t 
HC 1 JiiOKZmfrZMtRZtiZ lo«±©^/x^tf 
C£fr^Sk<tT^I§^J17 7!;Sl 8©l,»Ttl^CCiaiE© 

tg$ia&©K{bgg. 

[000 1 ] 



3 

&&m&<Dmw «c*t o r m i mm&ntiMmftomi t 

[0002] 

[«£*©««] -Mic, *m#mm®&zm&-r2>iLto 
tc&isy 3>mw$£*)*3;z¥m#vx-"tc*tisx. m 
mum. x.v*>>fsm. mtmsL fcttwaa. 
mmv&moxkmmmtitiz,. iiasffi©^©* 

mskmm* 'j •> => >K©*ffi3?£®Mb-r £ 
mmzmttim-rzm&zfmatitix**) . y- 10 

[0003] C ©U{tjBHl*tf tt ^ffiCC«. KtXDm 

w:*^£H«©#H«T©*i»ssrt-cfT 

jU#8I8¥3 - 1 4 0 45 3-*i~2r$8lt0 <fc. **/>© 20 

* . tti > *«sas»rt a £* o x *mM 

•SMIB5 7- 1 23 2-^£fR3?) &#8&T<5. 
[0004] 

[$MHjW!fifcOJ:5£-rSMH] <bC3r. S»SiL 
-CWWEEtt. WHBHWB«t«ir8 
£. -«W«:tt. K9^BMt«ia«:J:D«fiR3nfc«»J: 
*} h . iUbMSK: J: 0 ffSfiRi* ftfc^^JMbtS 

tt«n-cc»*. j&$3ti&BtfkJR OKMNR) ©ess 

IU- h ^^x^ffirt©^— tt©il^>6«. — J&ftJC 30 
«. hWWaSK J: DAISES tifcsftt*. K 

<tU-Ha*#l»#. BOT©ffll*3i&-ttK:3£9. *E© 

"fx? hmtftanc«fc«j*fi83nfc«!». jgfc&fbo- 
h 1*4*3 ^&mm<Dmf*i%)-wc®tixi,>2> , t c> ^ w 

[0 005] «e*{c*o-c». ^^msnK©^ w 
L-r, ±&ofc<fc5&«*©g£<b:£?£#;8t<»6ftr<,> 

fc. LfrbtnifiH. «fi©J:3Ce«IB«'»SI/W»J:0/J , »S 40 
< t£-?x7-*f-< >;i/-ji/*«6< -etifcseo 

Sa^£0r#fc. 

[0006] $fc. HHb«ffl*8©fll£ orw 

jUflW8¥4 - 1 8 7 2 7 ^$8«C7K-r <fc 5 (C. 8152© 
E^SJ£«rt©TiSfCH2 ^iO, tfXtSrSMK 
z£AU c=h.£E3t* -V ? y'PiicskUtcm&Sttcxjtm 
?-t±r7kiai&$££0. C©*^, 3 & , ?i'^©iB?>J^|SI SO 



^132 002-176052 
4 

«c£^r±^£ tfo-?®{bMS£*T «c 5 =fc -5 tc 0fci8{b 
^gfeUgssnrus. o*>o&*ie>. c©j©^«:b. 
±Ebfc*8«taJ«:rH, 5 «: or 

(,^©r.- «AI#GSSB©T*rtSzWK»"J ? ^<Ctt 

r&s^i§©±$r (*3*K;^j^s©rafSj <fc & 5© 
$ <Dmr$#}-\ttfi&i b-r 5 ^ <b * o /c. 

[0 00 7] *fc, ffe©*|g#l£ brm«#Bf1HS5 7 
- 1 2 3 2-9ftffi(cMCT3*vCt.>&J:5tc. «sa©^» 
*SC©Kl6OTJ CC«!£fc©*>H*: ^ x/n £36-<ri8:§ o . 
C©J^g©-iSil!Ii|,fc9. 0 2 iJXZ&\Utc<0 . m 

wzoi *'^iH s uxtzm&fte.mAijtc') or. 
^#ffl^bfcr&fbllI**J?£*-&J: 5tcofc^{b^g 
fcttacstiri**. o*>o&*ie>. c©fie*sgawi©» 

o'K ». *SRiSR«SKffcffi*ffll, » r MSI ^EtJ#ffl^ 

±^0/c<fc ; 5<C«iffi§^iF*j©^^fiS©±SiE 
«iTS*mi©M"C©^|«©i«9aij6^# <fe0® 
3f. Kffc«©«S©iilH|fiS-Ht**5lWtrS«ti**-> 

fc. 'SfcHec. irmi^l^96 0 

37 27 3#icpg^$nrt,>5« : fc'5tc > 5>7*jn^tc<t: 

ofc^»^x^«H©ifi»Krs(£;3-er*iKjii*Sfe 
rRO. c©*Kar i 5x^aiH©j/y3>*BWfcS«r 
mtmz&f&r «t o cc o tcmm&m $ tix ^ z>. 

[0 00 8] 0*>OJ&*i6. C©Jia^l©f»^-K:{J. -5 
in*>%2 0~3 0mmfiS/cttg|n/c**^AP*^^ 
|g^X£7K^^X£5:7-p-fe7.^-f >M'rtCC^A0. ^ 
^($0 xv ^M©ififi|(cr C tl 6 ©^^/X £ Tk^^fX 
££KJ£3-er^m£^£Stfr. O^^ya-fe^BE 
*fcit«flW(t»iHWrtf^c£*»6. )gi¥©ffll*l^l-tt 

tt±©J:^ Wp%S*«:#B0. c n^^xti«:8?^-r 
^<ii]^3*ifcfc©r*^> 0 2fc|6W©gfl«jK, Kfbu- 
h«:*^iiKW<*s»o^o. Mitmo>mmow\*}%}- 

[0009] 

«. toassrt«crBif^©?ajs«ca3n/c^ffi*©* 
E«:Mb-r -s^b^ffitcfc^r. m&nmm.-TK.x*m. 
m&m±wmmmt*£.fct uxm^i c t cc<t o 
Bfrie^fb^fa^Jc^tco/cfeor*^. c©J©^. m 
2 (c«5£r ^ «c. BijieK^tstta £ ffirteTR^* 



s 

utmA-tz. corns. 3 fc&^-r 

m*. tfmrt mmmmtmiEoyB: $ *m lx is o . c ©m 

<*ftS4£fc. HJte^bH^iwriaMTtill^t^Bii 
[0 0 10] cct?. «*tai»*il4(cttsrsj:5 

fc#TS*AtME». B?f3iB5"j s tiitwmm>&&» 

W£ K) 6ffi£OBttKtrtm&ftfcttKrft*. C©*§ 

fljccsy^s^^ttur. ja-omrta^Asn/c^btt^ 

X 4 h? SB jlTctt #X 4 ©il£* -h#fc tf V >f# 5 S S CC K 

£^;LSC4£ll$ltrt. 3S/c. ^{ttttfXijlTctttf 
X 4 ©il^ fc+fl-fctT 5 C 4 ** oJSg 4 tt £ . 
CO 0 1 1 ] »«3I6«:«sr&J:9«:. 01*.t£ffllB9f 
5E©^ftttt, BS 1 0 0mm&.±X*>2>. gfc. ^x.(*W 

imiimm-tzjzsi.c, mim<m#z&o 2 4n 

, OiNOiNOz <fc«3tt-2>S¥#>6jItK;?4l& 1 OKJ 
±©#X*£*. Bu!Bil7c14^*X«H 2 4NH 3 4C 
H. 4HC 1 J:»)**»*>5a»!SnSl-3«±CD^ 
C4ifc<fc9. &fku-h£*£ig,Kia<*t8F 
boo. »{Ui©Hl'HftHt4il»©«e**{C|Si±S 
i±5C4#pJfi&4£cS. 

[0012] CCVtmm 8 fcSIST £<fc5fc. fTIBJK 
§#I^©IBJB. 133Pa (lTorr) *Si"C* 
g/c mfc)^J?ii9fc*I^-f£<fc5fc. gifgaHS 
#HM©E*«. 6. 7 P a (0. 0 5 T o r r ) ~ 1 
6. 5Pa (0. 5Torr) <DmWftX$>6XifoZ>. 
$fc. Ifl*^l OfcSiSf 3<fc5fc. t5fBBlf^©Sffi 
W> 4 0 0 — 1 1 0 0 'C©$SHf*|-e£> S. 

[0013] 1 1 i,cmmti>mm, ±fa#& 
tmzm? tat> fcx^s i* ojt&fc &<* n/cMsss<t . 

Buia^S^?:3t»-rSfca?)©3£^Si. ffriai^a 

ftLtfx£&teThtcsb<Dm<mrt xtjya&4. c©$Hb 
i±#x{£f&^ 4 taofltcttft 6 nr . its eteagsftK 

jl7Gtt#X £ ta6©M7Gl4# XtftlSifc 4 

-5»C4**#©4-r-5teteH*©®!ft»g-C**. C©JS 

^. miiifsRSi 2fc*i3rr&J: i 5fc. giiiaMagil 
l*Bf ^©S S * X *> »J . mriB$&¥f2t2ffTKt£giS 

sa»ffctt#*flue« 4 fria®7ctt*'x 4 imsm 
wgmo-mucmm $ ti-cmmmtcmi xmzmt& 

#X 4 BulBilTctetfX 4 £ sss-r <£ 5 tCflJgST * . 



(4) %iffl 2002-176052 

6 

[0014] * fc. «ittf m** 1 3 «ca?t-r & <t 5 

CC. StffBftD^#.g:«. fTiBK-fttt^X 4BflSBJa7c1£#X 

4^«cctin^-r-5.cfc i 5K:^3tiri,»s. gfc, 

*«i 4^5e-r5J:^«:, wnmimrtxmtemm 

{btt#xyX;U£WU BfrlBS7ctt^X^^(*S7c14 
^/^*Wt„ i!flfBM^X;U©;tfxmnw:. titfiEIB 

$nfc(4sr*.5>. c<oms> mzteimm 1 5 cc^ss 
TScfc^tc. BtriafTS©SEgf a. MfBiB?iJsti/c^a 

10 ^©i|X§«^CC*5W ZM&ft1fHcmZm i £***-tj:t t >x-> 
RimsimAZ titcm.{\$kJix 4 BulB)l7t: , (4*'x 4©il 

-&&+5Hcm>mh&2icm%.2tixi,>z>. 

[00 15]^t. COmjeoBBSKW-SCtKJ: 
4©?1^4>+^K:tf 5C4*ipI#g4^S. nmrniBK. 

[0016] 1 7 tcguer&j: 9 

20 fc, HfflB^kt±**X^,^tt^b14*'X^X*JU^WL.. 

miia®c14**x«f&^«ii^ctt^*xyX;b%WU. sute 
xjutifjia^agurt ^•ffeffiffiiifc[Siwcsa : s 4 * 
fc{teiMfc-&#xffinai{Ag 3ns«t5fcorfej:^„ 
cntcj:titf, M^x«-eti-en©^x;i/F«? 3 &fi!Ensr^ 
fc+#fc^&;*i-isc:4fc&i3. -e©^. W*'x©f£tt 

1 8 (csiffir 5 «fc *> fiiaM^bii^x y xju 4 sues 
7c1±jyxyX^©F«g. ^< 4 fct>-rn#>— 2^ 
gtwurfeo. fJse22fcK©#x^xn-©;g.;tfxtfjp 
30 H«iaM«ia»©iKSgi^©Ji»i4T^ffliJ4«:-en 

•enfig^ti.Scfc^fcUTtJ:^.. cftfcJrtitf. 

H©ISS©®^-t44Mra^-14©Htt*l^±Ry ; J^ 

M© ! t#14©lg^€>Ifi]± ; &S^C4diBTfig4^s. 

m*mi 9tcMferz£'>ic, fiia^bt4^x{to 2 

4N 2 OiNOiNOj «fc«Jtt*Sf3&>6iSW$nS 1 
ott±©y3'X5r^. b9IB^7c14^X«H 2 4NH 3 
tCH, 4HC l<fcp^Sl¥^6jl!i?3n^l-oJi(± 
©*'X 
[0017] 

40 [ifeB^oiiJs©^] WTfc. *^Wfc^4«aa«*© 
^b^ffiSO*B${b«§©-HiSFiJ^g5^ffifc«-5ur 

©MMS<*©^b^g©-0!l?:^TmRSB-C*4. CC 

-c«^bt4^/x4ur^s (0 2 ) aTctt^/ 
X4UT7k3t (H 2 ) ^fflC»SlS-^*«»Jfc4oT|jiB^ 
T5„ CCK<tgS2ti. [*3lii4 4^gi6 4J:0^4E 
^M©2 fi«tSi«©^S!©fi»fS©SS ©^SSS 8 *m 
L/TC»4o ±fBF«3K}4rt©^a3£raSfc(*. t^a(*€: 

«HJ-rsfcat>©^:f$#e4 br©E^i3©^x^*r- h 
50 i o*iiRS3tir*jo. c©^x^^r-h i otc«^SA 



7 

M# 4 b X <Dmm& *J xy > W*SgT^© f -j * X$>W> K. « 

s?ns. ft. t ©£•>?■«. — 3E©t§£*>4>-5>U 
[00181 C©&S^8©T;fr£^T3/c«WC* 

rt-Lrjta-*-4@fctti 6&m-tt>tiz. *bx. c© 

I3CM1 Q<D±.^Vzmm^~^)V\ 8tfttt?£tl. C© 
1 8±CCfi?®|iS2 OSiat*. C©£gfitiS2 0± 
(Chie^x--^- F 1 0£tSgO-Ct,>5. ^-ur. ±12 

2 4tcax»)#w6*arfc«3. ±ia*+ ?:/i 2-^-^x^ 

-MO (XftsaSS 8 F^-e©T3fr»> 6#« DllftKte 3 
tirt»5. ft. Sx^vjf-H o*r@i&tt-r»c. cn?: 
B9£KflS 4 1/ X i> cfc I ». _hfE&il£g 8 ©TiffSMPSP 

{t14#X 4 jIte*/* 4 8 rt'vSAT S fc«>© 

BHfctt#*flttfrX2 8 4il?6tt^^«$&^3 0«nf 

Cooi9] jutwtca:. £-r. ±Eiwbtt*x«*&* 

2 8«. IMi^^-^YZQ^nmiyXWlMihirLhm. 
im.tfXSX}l>3 2£WLT:teD. CO/X;b3 2SC« 
j£<£ v x 7 a - =i > F n - 9 © J: fctfeSMffli 

r. c©#x&l&8g3 6 tax. ffikt^iitcc-c 
ttfj*tfM**B?ar smbft^x* 3 8 *j«nsnr 

±fB37G#*fiM£iE(3 0tt. lal«|{C±SBV 
x^-;u F 2 6 ZmmisX®V <=>n£ 317614 
4 0*WL/-C*JD. C<DSZJ\s4 0t,ClzmtpK.mfU£-? 

/c^x^s84 4*5^sti?>. -eur. c<DU'7.ms 

[0 020]ffiot, ±IHS>X;b3 2, 40<t?)i}S 

snfcg-tfxtx, p*giif4rt©Mii^S'rs.^'?x^© 

tSJ4 4?fgi6 4©P^I?iF*9*ijSTOrSftU$ti5C 4(CAd: 
*ffr6©j&9ffll£<<:K. gf«3 5 0*»RW6 

c©j#mn5oeux. sp^sss 2<,ca&#> 
7b4%ftmi,xtj:2>m£mnms6&mffi2txxte 

•5. &SS§8F*j£S£ i 3l£T£> e t i 5(Cfto-Ct,>S,, C 

crj&i^s 4 or©^x>'N©(|RggRtiS4-&**x©^ 

A&g4©P B ^©SE^H 1 . M»tfJtc\tts.»<D&&im 
©TShSB. -$Ut>%03-^*- F 1 0©TffigP4S-/X 
;U3 2. 4 0©$fe^©^ffiP4©r B 1©SEglH 1 U0f£ 

©E*ftewiBaistir«,»5. c©j:9«:ffi(iH i «aw 

fclfl 1 ©SitX. C©ffiitH 1 ©g$£&2/X?!>i_hirr 
*HHC. *08&fc-£ 6 2K:<fci5fjD$i.3ft-C*? V+>*~ 



(5) #53200 2- 1 76 05 2 

8 

(BWKH'Jia^- F 1 OWSS^ftCCjS^fcMJlS&g 

s©ss«fflSM< ss-^«c^f#3nrc»-5*s. to. 
m«meass©s^x*-i/x/%^<- f i o<or^&m 
tc%$A? 5i> c ©sp#tt * w s ia&a*<ST o r&ss 
Fal S (*?©£<*«: few 5 SRaffi cc sum 
£>-£>. Sfc. ^2©S6«. S§gtHl©S3(CMorM 

io [0021] se^r. ±tegE^H i «. v*»<Ditimm 

+#CCfTM#SS3. M^«10 0mm«±. Sf$b< 
B3 0 0mm«±K^T4. ft. #HSS#l©t§^J. 
SggtHl«3 5 OmmfMK^aS^nrt^,, M 
®gf§8©fl-J§UC«. K^.®6 0*iStW<=.tirfcO. c 
©i*J{IJW:iX. »n^S4U-CjD«it-^6 2.ifiWO*ibtl 

rrtUBcttB-r x^w*M3e©aa«:*ns»r 6«t o 

{CJ5:-3-CI,»-5„ CCr, #iS^S£ 8 ©£{*©*£• 3 
20 m«^flS-r^*^x^W©-9--<X*8-( , >? > -i>x/N 
"K-MO 5t&#3ft.5^x^fttfc£ 1 5 0*5cfIS (M 
a a p9x/%£ 1 3 OfeflK. yi-fiA?4 2 OtStfi 
S) 4-T^>4. P«gjg}4©ii:S«^2 6 0~2 7 Ommfi 
S, ^jm6©B:S{*l§2 7 5-2 8 5mmfSK, MUS 
S8©»3«BS 1 2 8 OmmfiS"C*'S. 
[002 2] S/c. ^xyNW©^^^^! 2 W>^©J© 
^{C«. tJX^^- F lOKStlSnS^xnR^iZ 
5~5 0tt?iS©ig£6 l £>i3. C©B$. F«i^4©ii[^« 
BS3 8 0-4 2 Ommflft, ^fg|6 ©itS(3:B§4 4 0 — 
30 500mmlt. J5igg8©il3BI88 0 Ommlg 
^b-C. -i» x^NrK— F 1 0 ©ili3 H 2 {i. ^x 
^ft8«Cfttf?0. F(1A«2 00-1 000 mmgffi©85 
ffli*94rj:s <> ft. cft6©«fflt**te— WfciftOftiJca 
Sfai*. 0*. 6 4B+t---7'12iv-t>-Jl'K 
2 6 4©ra*i/-;i/-r so u > ^©->--»i-gpMr-ab 
9, 6 6«?x*-jUF'2 6 4i^gi6©Tiig2P4©flS!£: 

[002 3] ^JC, JiLh© J: 9 Cc^fiS3ti/c^{t^®?: 

40 ^^©^^©^^^xyNW^^x/N^- h 1 OK 
R»TS©f -j; ^-C^ISK:«^3-& , C©tt«-C#- Fx U 
^-3f2 2*±^5gtt-r-5>C4«C«fcO. -^x^rK-Fl 
0€^SSg|8rt^-e©T^J: , 9lfAO. ^ffi§S8rt 
SrSErTf*. C©&g^fl8rtli^;6?&34vc*s'?. 
$/c. ^A«¥^*'5x^W©^ffi«Kfk*ta4ite-S.* 

jssjs. ^teium. ^hm. &«Mfbiws!*n»rxg«:r 

JgfiS3nr«,^. i|M£ H !©^'J=i>'5x^e&© 

A3n/cA«c6«. *^.t-f 6 2^©^^£E«rlfftlb 
so T9x^W£Bif^©:7o-fexsE$rj^STS4±tK:. 
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MUtimm sea o teases ftZA&iz-tz. 

HISS 8 F^ag AT 5 i^CC. «7Ctt#*«tt* 3 0 © 
S7g14#* -/ X;u 4 0 *> 6%&tU9 S titc^m* HUM'S 

KF(C«^x^?aK*J4 0 0~l 1 0 0*C©®BF*J. $?* 
U< «Tlf ©^©W^tt^^U^ 0 0~9 0 0 
'C©SgHI*J. EE7J« 133Pa (lTorr) *i§. $f 
*0<«jSa^€:^0-C6. 7Pa (0. 0 5To 
r r ) ~ 6 6 . 5Pa (0. 5Torr) <DMfflP : )~C$> 
h. ±fXVmteffiMl}A& lsccm-lOU* 

h )l/m i n<DSttBft. 7k^**X*5 1 s c c m~5 U 
h;U/m i nWfgfflF^r^-So cnKiO. KYbU-h 

[0025] c ©j: ? sc. mE^mmTicxjimtmrn 
fa#«-£©y£te«*:a-r . 

H 2 + 0 2 — HXi + HO, 
0 2 + H* — OH* + 0* 
H 2 + 0* — H*+OH* 
H 2 +OH* — H* + H 2 O 
[0026] C©J:5K, H 2 RZfO* ^^tcMi 

O* (BBRtSttS) iOH* OK^SrSttH) iH, 
O (TfcJKM) Cti6(C<fc<3-5x/^®©^{b 
Wfttoh*. cotR^. MbM©JRK©ttt£-t>M/*© 

tao *toH* ©ws&a^A-g- < f*m*& &©£#*. 
•fe * wumtp ccffiv > J*a*H«TccT BWHBi*tT Sc 

5A5KU©t. H 2 #x£0 2 ^*J*ia§S8 
ft£±^ 1/ oo±!2 O ^c-a©{ b^Src^-C^TSiSds 
&*CCjt£?©-C. ^x^W©<!:©;i5$&g{Ctet,>-C4>jE 
JFfi©tct»tt»-CHi 0**9£?£J:9&tt8l:tt 
0. C©?cSf>KfbJSJE* Sr i'X^W©<!:©?S3fi;gCC*i^ 
rfc*mwSF«cfT*>ft. c©ISm. *HeBW©lfBH&-tt 
fclSHSeiCi^ttiittS. r«c*>%. _hi£©J:5 
IC7zHzXE3j*1 3 3Pa*ffi(CK5gO-Cfi£5fefr£feJ: 
0t>*^ t 3fS<iS^T5Ci«:i:'j. ^i7kmS©r£ 
tta©^*^«cs<*»j. fit^r. c©rStt®*sfl5§ 
H 2 ©Mffl^ra S «c?S -> rifch 5R(cl+t?* 4 •) rft'i^ 



(6) #PS2 0 O 2 - 1 7 6 0 5 2 
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[0027] Jfc. CCCBH, ^iO, 
B«Wtc«HI2IBSfc{IH&T4©r««r<. ^©Ti&SB 
<fc0SE@IH 1 Ktffih*tf?rfc:«t&*-aj:5«: L,T<,»5© 

t\ ffi^*iKSiH i©ss%±»-rsiacc. mrtxw 
+mcm&$ti. ttc c©sggiH i©g^*±#-rs 

<fc 0 fln&s tit ^ 9 b v * - jhkibk: a o /c*&a§s§ 8 
^©s&tcjcOfHijjnJsasfti©-?. ctih<Dffirtx<o 
10 r£tt{b£CSil-f&c<i:#-c#*„ 

[0028 ] cct, K5-(BWk««£tt 

>WUB (Sio s ) fc^ft-en^j&u -e©Ma© 
tt) tzm^tcMitmmicji'oBis.Ltcs i o 2 as© 

»MWtt*35r^7-C44. CCXM&S i o 2 n 
CC0. 057^7/cm J ©SiJS£®flJffJR:ij£L'/c 

^<c 9 o %<Dm^m^ 2tiz>£~eicmi>fcmm stHfJ 
20 ort>s. c©y-77*>*>ip,f>a>scj:5tc. mzfife 

( K^-r^b^S^ffi) C<:j:i9 0fiJ5L//cS i 0 2 R 
tt. 9 0 9<iWl*rK:6f*iBJS*»LtaW. 3|s|BTO&ffi 
(C<fc 0Jf5)iSOfcS i 0 2 S«. 9 0 %K®$rtC 5 0 
8«BM>* 0 . *&W7ffi!K. cfc 5Si0 2 JR*«ffiEEte 

so'ff fittfesn-efc o . Mir«i£U7 r * -set 

S«. «£*^«:J:5S i o 2 mto. 2 5 f-n>/ 
cm 1 *^HJ^(CJ:^S i O a JRt£2. 3 

30 [0029] *K, *»il*a48£3l6*ffi4 LtrtWi 

**a»cj:*'J*» Htfb«Hl2rffi («EE) ^fflt^r-> 
>; =i ymzmtoxis >) ^ ^mm (s i o 2 > %-e 

(WD 4*m>*:Mfk«HUcJ:0JBRSOfcS i 0 2 
)H©JgJlM («^B4«/lMi©ft) ©M*mr^77 
C©B#©7-u-feX^#«. ^HJ^ffi©ti^« 
7*P-feXra^8 5 0*C. 7'DtXE^2 6. 6Pa 
40 (0. 2To r r) . O* MZVUblfiO. \*ivY)\>/ 
m i n. H 2 *'X?jSfi*5 0. 2'J» h;U/m i ntft 
6. fi£5fe^©ia^«7*n-fexjas* s 8 5 0"C> 7"a-fe 
XE77^9 5760Pa (720Torr : WMCEE) . 
0 2 ^/XifeftAiO. 6 v h.>k/m in. Hi ^ife 
a*50. 6 V v hJU/m in. N s #!R^X*12 0 U 
y h;b/m i nfJbS. Sfc. E/SW^tc l~4nm/c 

[0030] cw^yfrhWbfrftji'jK.. m<tm<D 
mzickto-r. se*^j*{c<fcsK{fc®©)gi?© i i'x^B 

so i^©^'-5U'*tt*>«:0^*Ci©cC)^br > sfc^^fficc 



n 

jz h mi tm<omm<D v^^mftco'^y* « & * *) /J» $ 

CCliO. 0 6 6 n mt*o/c^ 4 

Zt<Dmfcttir?7yx$>& 0 c<oy'u^^mt x 10 
7'P^Xiag^8 5 0°a ?'a-k*EE;ft#9 3Pa 
(0. 7Torr), H 2 ^(DWlOOcc. 
O z tfZ<DWtm&6 0 0 c cr^o C<D?yyfrh 

[003 1] £/c, ^X^C, ^bHiOilS^^P-fe^ffi^j 
H6 te® 5 OCTST^cfc 0 & <£ 0 IB^'hS l^I^fe^ 

#>r m tmvmwRv c <Dmi*j ±^-ii<d y n x a # 

(A) r«7*n-feXSg^9 0 0*C, H 2 tfXSfcBtf 
0. 6 U v hJl//m i n. 0 2 #*ififirtU. 2U* 

(b) r^'Dtxgg^s 5 o*a h 2 

0. 0 2 JjZffiAWO. IV 

y hJU/m i ik :/a^;mratt3#"C*5. 
[0 0 32] m5fcm?#yyfrhWhfrts:&'> 
fc* RWOffirt^HaSCJfffiW^i— tttfecc % 7'n-fex 

a^^«c*iir«2*«:sca4^a , jsnsaffl 1 r&*>% 40 

%*S8JS.r ^P«EMl33Pa (lTo 

r r ) b{&<WO£?Z£^&bZCt*mWl>tc. 

&tc> me (a) \ t *m5ic-a&wotc£&<mcy'viz 

M^^UT^oO. SttSj£ttl26 (A) ttCjjkT'fvy 
t{JEM6 7Pa (0. 5T o r r ) CCfc^TfcfiEBi 

S6 (A) ^ry^-7^EE^j6 7 Pa<D§R#£l&l>r 
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Z&fiiWWLtc. (A) tttW*12n 

o iSl^SI^MEA^ 6 7 P a (0. 5To 
r r) «T©«#fCtoW*SHI*iaB (B) CC^r. 
[0 03 3] 06 (B) (C*jC»r«B«K««. H5S 
0*1116 (A) tCTT^rSill 2 nnKDl/6-Ci^2nm 

6. 7Pa (0. 05Torr)^66. 5Pa (0. 
5 T o r r ) (Dmm^M-oX, JfiJ¥t£Bg2 n mflSr* 

u*»*> % top, ctr, BTMmx^mm<omt 
cro&iv se^r. Ri#2nmiKec# 

6. 7Pa (0. 05Torr)-66. 5Pa (0. 
5 T o r r ) <Z>fcHrtT\ JKJ¥<Dffi|*5«J— ttROPffiMI*& 

[0 0 34] C<Dcfc5&C v <fc Officio 1z ^BE*fiS«r 
■WOBrtSOTHHiS-tt* <fc 0 iS< iftfTCt 

cc jas^ni s ^($tci-o TBgi^— ttatt»w«c £ ^ 

^n^D^CC, N 2 ^ArW^>He^XfOT 
[00 3 5] J/c, C CCttffiiSiS 8 *s 2 

mmc&mm'fzctftxzz. £<om&. muc^-? 

«fc ^ CC«HlS»OJb»ffll^ 6T»WJ6CfS| ^ ^r^r 

so— ^j^^uri^o ft. c<omi icte^xm hcth 
[oo3 6]r^t>%, c©mtw«:ftortt 4 191 

8&UT#Wltt&Lrif»5* fir, gfmnso^rv 
(DWiimtfX J X)V 3 2 tmTufertxm&Jk 3 0 OilTC 

5o .-eor, co§/x;i/3 2, 40^6-en^n^A 
o*a^S8<D3^««c±ai»«n7o*»w. -eo 
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[ 0 0 3 7 ] MCCti. 09CC^-r<fc^«C. Vi*-Jl/K 
2 6«:#ii5-a-fc^vX;U3 2. 40%. *««Jg©ia 
ffigfg 8 ©rtlgCCfS o T Stt SISS 8 <D±ifg $ r 3E 0* U X 
C<D§g^#SP{CS^ffiP3 2 a. 40a£{igSt»- 
ZOX, C©£'g>'e#g|S©&;tfXtBP3 2 a. 4 0 
a*ie,^A^txfcO, tfxil-U tfxttrgttffcSft-c 
«T L . ggTSf'tt iSW/eSFmP 5 0 6 5 tl h . 

[0 0 38] c©nsswcj:*aif. ^mmc&^xmj- 

5S/X;l'3 2 l 4 Ort^gtfxaWi-SRS'c. CCD** 

2-^>CCD*ni^t-^6 2KJ:r>-CJra 10 

a?nr* ?v*j* ->\>vmt tt-ytcmmmmsvmm 

tt««:«fcO^<fc<0fiS-r-5Ci*SpJ^<f:^S„ 

//*4 o ifc^-ft^fa l ^©^fSWfcti-^fco^r 

XiU 3 2 . 4 0 ©P3. 4>tt < t fc^-rftfr— 2 ^©t 
C©2^iSWfc:tfXvXjt/©;tf*ttiP£. 9x 

Mtcffi©— {fj^^-r s„ c i o xum 9 
rmmm^-xt bxekmbtcmmzmox^zcD 
x. 09 fcto^xTnutcffiimii&iic'o^xttm— mmM 

C 0 0 3 9 ] H^fSJ: ^ CC. Jbtam 1 ^®E©g?{tf4# 
x./X;U3 2&c>*M^14;tfxyX;b4 O^i&snsS 

#x«j£s§3 6 . 4 4%jacfi-c^iKS-t±r. -e-n-eniii 

2 ©^©SE-ftfttfX ^X^7 0 Rc>*S7Et±#X /XjI/ 
"XA>7 0. 7 2'CitU-C. ■?WhiSlC7X7a-a 30 

L/Tfc<fci,>. -eor, ±iem2©^©t©M**^^x;u7 

0. 72«. mW&&8<DT!Qt l cm£$tlZ-?~*--)l' 
K2 B'C*a$-t±rtaW6ti-C*s0. ±IB^^^X;U7 
0. 7 2©**i^n©**^HiP7 0 a. 7 2 att. S&il 
'§'g8F , g©^x^d<- h 1 OOTimZ'O'b&i/EOmmtc^ 

[0 04 0]«£-3T. O z #X£I-U *'^tt. !um^ 
m%n<D3iW&<<CWtmc&i1xm33 2a. 40a*6 40 
m&2tlhV>?*teh-r. ®SS'S8F*?©Tgf5'C^ , -ffcS 
#XtBP7 0a. 7 2 a^hh^ti^ti^Smct 
C©^^. ■5i^©»R'5M»lS'*3'C^Snro 

t&znzcticttzox. m<tm<DmM<Dffimi$j-&t 
ffiP^Ki-tt*E'cr&]±-e#*©*^6-r. "i^ttfe. 
m< l cfo±$-&z>ct&x$z>. ccm ^ttt^x,/ 
x;u ts^ts^x ^ XKomfjik 2 mm&mcm&zw 

#>— 1i<Dfr*2imiW.12>& , >K.l>X$s&^. £tc, C 50 



HJB32 00 2- 1 7605 2 
14 

C Xitm 9 lC7f:1rMim&lc 2 ^St© #x s xOl-Srl&W 

1. 07. ®8^t&mmmic±.&utcj:'ytj;2m 
m<oifxsx>i>>£$8ivz>£>jicuxbj:^. corns. 

P£ &ftf $ * ©«±kE L to! <5 -C* £„ 
[ 0 0 4 1 ] ft. «±©HJfiM-C«^tt4*X<!: LtO 

^MtCiiTSSfLfc*!, ^fctttfXiOTttO 
2 . N 2 O. NO. N0 2 J^&SSSa^jIltRSti 
€.nt'±©*'X€:'fil,^Ci7!iit?*. s?a4** 
XtLTliH, . NHj . CH. . HClJ^fc-S 
gf^iliRSftS 1 ^«±©*X%'it,^C<*:^T?# 

&o £©*§£{<-*>. fx^ai©s<taEKa, mrasL 
fc j: 5 cc iiTctt #x ©^®«(c*r zmmimm t * 
Kss^^-feibrSF-^-rsct^^So tfx 

it,t0 2 -^H 2 U^©±lfi^X4fflt^c^«:fe. 
9 x- > >SK"5c>* ^tXEJ&iWnt x^ffttffjjzl! 

[0042] •£ fc. *^Bj^{i±at b/i<fc ^ fr-SCC 

^^©^^^x^ccour ^t®at?# s^' !» ?3*. 

©^tSISOCllS^SnT. ®il§flF fc 3©KH-& 

P3) ic¥mfc-?^z® l mvxmm^m<tLX7>?'M 
<jm{mm.K.bmm?z>z.t-&xzh. s/c. mmim«: 

tLXit. ^(*Ox^{CE^3n-r. LCD1E * 
[0 04 3] 

l4©ft±so'm© ! fttt©ft± ; Srras c i *5-r>* 

[01] ^BJ^5-SSi-^%3IM-r-S/cJ?)©«^Il 

*©Mb=geif o-MZfn-rmi&mxib 5. 

[03] ^Hfig^tSE*^ (W-gf'j^^tC.fcS^ 

tcS i O z JgWJ-f-IH (S^ffliS^ffl©^) ©^ 
<&^^7 7 X 

[04] Uft^il!lti©J!3 iOMC"^f 
X$>&. 

[05] HtI©ISM'C ©II*3iS)-tt©y n -fe^E 

■gibxmimvmmistvc. ©m^i4j— 14© ^ □ t x n^j 



(9) 
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[09] mmm&<Dm{t^<DmK.i&<D-mi:fnrm-v 

*>•£>. 

[010] ^-(tSISOSfcMicffe©— WSwTHt?* 

2 fiXM^g 
4 1*3(3 

6 ftffi = 
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